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DETAILED ACTION 

1 . The election filed May 29, 2007, is acknowledged and has been entered. 
Applicant has elected the invention of Group I, claims 10-16, drawn to a 

conjugate comprising insulin-like growth factor binding protein 4 and polyethylene glycol 
and a pharmaceutical composition comprising said conjugate. 

Because applicant did not distinctly and specifically point out the supposed errors 
in the restriction requirement, the election has been treated as an election without 
traverse (MPEP § 818.03(a)). 

2. Claims 10-17 are pending in the application. 

3. Claim 17 has been withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. 

4. Claims 10-16 are under examination. 

Information Disclosure Statement 

5. The references cited in the information disclosure statements filed on February 2, 
2006, have been considered. 



Priority 

6. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record in the file. 
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Specification 

7. The disclosure is objected to because of the following informalities: 

(a) The specification is objected to because the use of improperly demarcated 
trademarks has been noted in this application. Although the use of trademarks is 
permissible in patent applications, the proprietary nature of the marks should be 
respected and every effort made to prevent their use in any manner that might 
adversely affect their validity as trademarks. See MPEP § 608.01 (v). 

Examples of such improperly demarcated trademarks appearing in the 
specification are Superose™ and Sepahrose™ (see e.g., page 15, line 6 and page 18, 
line 26). 

Appropriate correction is required. Each letter of a trademark should be 
capitalized or otherwise the trademark should be demarcated with the appropriate 
symbol indicating its proprietary nature (e.g., □, □), and accompanied by generic 
terminology. Applicants may identify trademarks using the "Trademark" search engine 
under "USPTO Search Collections" on the Internet at 
<http://www.uspto.aov/web/menu/search.html> . 

(b) The specification is objected to because the disclosure refers to 
embedded hyperlinks and/or other forms of browser-executable code and to the Internet 
contents so identified. Reference to hyperlinks and/or other forms of browser- 
executable code and to the Internet contents so identified is impermissible and therefore 
requires deletion. 

An example of such an impermissible disclosure appears in the specification at, 
for example, page 2, line 5. 

The attempt to incorporate essential or non-essential subject matter into the 
patent application by reference to a hyperlink and/or other forms of browser-executable 
code is considered to be an improper incorporation by reference. See MPEP § 
608.01 (p), paragraph I regarding acceptable incorporation by reference. See 37 CFR § 
1.57. 
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(c) The incorporation by reference of the human IGFBP4 amino acid sequence 
is considered an improper incorporation by reference (see page 2, line 5, of the 
specification that identifies Accession No. P22692 as giving the sequence of human 
IGFBP4). Notably, this sequence is deemed essential material to describe the human 
IGFBP4 amino acid sequence, and essential material can only be incorporated by 
reference from a US Patent or US Patent application that does not incorporate the 
essential material by reference. The incorporation of essential material in the 
specification by reference to an unpublished U.S. application, foreign application or 
patent, or to a publication is improper. Applicant is required to amend the disclosure to 
include the material incorporated by reference, if the material is relied upon to overcome 
any objection, rejection, or other requirement imposed by the Office. The amendment 
must be accompanied by a statement executed by the applicant, or a practitioner 
representing the applicant, stating that the material being inserted is the material 
previously incorporated by reference and that the amendment contains no new matter. 
37 CFR 1 .57(f). 

Additionally applicant is directed to MPEP 608.01 (p) that states, in part, 

"37 CFR 1 .57(f) addresses corrections of incorporation by reference by inserting the material 
previously incorporated by reference. A noncompliant incorporation by reference statement may be 
corrected by an amendment. 37 CFR 1.57(f). However, the amendment must not include new matter. 
Incorporating by reference material that was not incorporated by reference on filing of an application may 
introduce new matter. An incorporation by reference of essential material to an unpublished U.S. patent 
application, a foreign application or patent, or to a publication is improper under 37 CFR 1.57(c). The 
improper incorporation by reference is not effective to incorporate the material unless corrected by the 
applicant (37 CFR 1.57(g)). Any underlying objection or rejection (e.g., under 35 U.S.C 112) should be 
made by the examiner until applicant corrects the improper incorporation by reference by submitting an 
amendment to amend the specification or drawings to include the material incorporated by reference. A 
statement that the material being inserted is the material previously incorporated by reference and that 
the amendment contains no new matter is also required. 37 CFR 1.57(f). See also In re Hawkins, 486 
F.2d 569, 179 USPQ 157 (CCPA 1973); In re Hawkins, 486 F.2d 579, 179 USPQ 163 (CCPA 1973); In re 
Hawkins, 486 F.2d 577, 179 USPQ 167 (CCPA 1973)." 

Furthermore, Applicant is directed to 37 CFR § 1.821, that discusses, "nucleotide 
and/or amino acid sequence disclosures in patent applications" to ensure sequence 
compliance for disclosed sequences. Notably, to properly introduce the amino acid 
sequence of the human IGFBP4 polypeptide, Applicant must submit paper and 
computer-readable copies of a sequence listing, together with an amendment directing 
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its entry into the specification and a statement that the content of both copies are the 
same and, where applicable, include no new matter. 

(d) The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

8. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out 
and distinctly claiming the subject matter which the applicant regards as his 
invention. 

9. Claims 10-16 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

(a) Claims 10-16 are indefinite in the recitation of "insulin-like growth factor 
binding protein 4" as the sole means of identifying the protein referred to in the claims. 
The use of this term to identify the protein for which the conjugate comprises to which 
the claim is directed renders the claim indefinite because it fails to point out with the 
requisite particularity the identity of the protein. Different laboratories often use the 
same nomenclature to identify distinct proteins. In this instance, the term "insulin-like 
growth factor binding protein 4" is used in the relevant art to identify multiple different 
proteins. For example, Qin et al (JBC, 273(36):23509-23516, IDS filed 2/2/2006) teach 
multiple different proteins designated "insulin-like growth factor binding protein 4" that 
differ structurally in amino acid sequence and differ functionally in, for example, their 
ability to bind IGF and inhibit IGF-II induced human osteoblast proliferation (see entire 
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document, e.g., page 23512, Fig. 6 and page 23513, Fig. 7). Notably, as used, the term 
is not used to identify a human protein, but may instead identify proteins that occur in 
other organisms. Accordingly, because it is unclear or cannot be ascertained to which 
of the different proteins termed "insulin-like growth factor binding protein 4" in, for 
example, claim 1 the conjugate must comprise, it is submitted that the metes and 
bounds of the subject matter that is regarded as the invention is not delineated with the 
clarity and particularity to satisfy the requirement set forth under 35 U.S.C. § 112, 
second paragraph, so as permit the skilled artisan to know or determine infringing 
subject matter. 

It is suggested that this issue be remedied by amending the claims to recite a 
limitation to specifically and uniquely identify the protein designated "insulin-like growth 
factor binding protein 4" comprised in the conjugate, which is disclosed in the 
specification, as filed, for example, by properly incorporating the sequence of human 
IGFBP4 given as Accession No. P22692 and amending the claims to identify the protein 
designated "insulin-like growth factor binding protein 4" by SEQ ID NO. As noted in the 
objection to the specification, if the Applicant were to amend the specification to 
properly incorporate the human IGFBP4 sequence "A statement that the material being 
inserted is the material previously incorporated by reference and that the amendment 
contains no new matter is also required." see 37 CFR 1.57(f). Furthermore, as 
Accession No. P22692 has undergone numerous revisions (See attached exhibit A 
which lists the revision history of P22692) Applicant is requested to provide a copy of 
the revision being used to provide the sequence incorporated into the specification to 
ensure that no prohibited new matter is introduced into the specification. 

(b) Claim 14 is indefinite in the recitation of "cysteine 110" and/or "cysteine 
1 1 7" because it is unclear what reference amino acid sequence is being used to identify 
cysteine 110 and cysteine 117. Without, identifying the reference amino acid sequence 
that has cysteine at position 110 and 117, it is unclear which cysteine is linked to 
polyethylene glycol. In this case, while the specification discloses at page 2 that "[t]he 
amino acid positions described in the following refer to the sequence of the mature 
forms of IGFBP-4 (sequence after removal of the signaling peptide starts with amino 
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acid in position 1) or refer to the numbering used in the cited references" the 
specification does not disclose any IGFBP-4 sequence except by referencing 
Accession number P22692, which as evidenced above, has undergone numerous 
revisions. Furthermore, it is noted that Accession number P22692, does not currently 
comprise cysteine at position 110 and 117 (see Accession number P22692 revised July 
10, 2007 attached as exhibit B). Nonetheless, as pointed out above, the protein to 
which the claims are directed is not necessarily isolated from human. Therefore, 
without providing a reference sequence that has cysteine at position 110 and 117, one 
of skill in the art would not reasonably be appraised which cysteines are conjugated to 
polyethylene glycol. Thus, the claim fails to delineate the subject matter that Applicant 
regards as the invention with the requisite degree of clarity and particularity to permit 
the skilled artisan to know or determine infringing and non-infringing subject matter and 
thereby satisfy the requirement set forth under 35 U.S.C. § 1 12, second paragraph. 

(c) Claim 15 is indefinite in the recitation of a conjugate "comprising, reacting 
the insulin-like growth factor binding protein 4 with activated (polyethylene) glycol under 
conditions such that said (polyethylene) glycol is chemically bound to said insulin-like 
growth factor binding protein 4 by primary amino groups or thiol groups of insulin-like 
growth factor binding protein 4". The claim is directed to a product, as opposed to a 
process. A product cannot "comprise" the recited process step. Thus, the claim fails to 
delineate the subject matter that Applicant regards as the invention with the requisite 
degree of clarity and particularity to permit the skilled artisan to know or determine 
infringing and non-infringing subject matter and thereby satisfy the requirement set forth 
under 35 U.S.C. § 1 12, second paragraph. 

(d) Claim 11-14 and 16 are indefinite in the recitation of "the conjugate 
according to claim 1" in claims 11-14 or "the conjugate of claim 1" in claim 16. Claim 1 
has been canceled. Thus, to the extent that the claims are directed to the canceled 
claim, there is no antecedent basis for these limitations in those claims. Thus, it is 
unclear which if any particular "conjugate" is being claimed and the claims fail to 
delineate the subject matter that Applicant regards as the invention with the requisite 
degree of clarity and particularity to permit the skilled artisan to know or determine 
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infringing and non-infringing subject matter and thereby satisfy the requirement set forth 
under 35 U.S.C. § 1 12, second paragraph. 

Accordingly, these claims are indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. 



Claim Rejections • 35 USC §112 

10. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and use the same and shall set forth the 
best mode contemplated by the inventor of carrying out his invention. 

11. Claims 10-16 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

This is a "written description" rejection. 

Here, claims 11-14 and 16 have been examined as if the claims should properly 
depend from claim 10, as opposed to claim 1, which has been canceled. 

The considerations that are made in determining whether a claimed invention is 
supported by an adequate written description are outlined by the published Guidelines 
for Examination of Patent Applications Under the 35 U.S.C. 112. para. 1. "Written 
Description" Requirement (Federal Register; Vol. 66, No. 4, January 5, 2001; 
hereinafter " Guidelines "). A copy of this publication can be viewed or acquired on the 
Internet at the following address: <http://www.qpoaccess.gov/> . 

These guidelines state that rejection of a claim for lack of written description, 
where the claim recites the language of an original claim should be rare. Nevertheless, 
these guidelines further state, "the issue of a lack of written description may arise even 
for an original claim when an aspect of the claimed invention has not been described 
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with sufficient particularity such that one skilled in the art would recognize that the 
applicant has , possession of the claimed invention" (Id. at 1105). The "Guidelines" 
continue: 



The claimed invention as a whole may not be adequately described if the claims require 
an essential or critical feature which is not adequately described in the specification and 
which is not conventional in the art or known to one of ordinary skill in the art. This 
problem may arise where an invention is described solely in terms of a method of its 
making coupled with its function and there is no described or art-recognized correlation or 
relationship between the structure of the invention and its function. A lack of adequate 
written description issue also arises if the knowledge and level of skill in the art would not 
permit one skilled in the art to immediately envisage the product claimed from the 
disclosed process. 

With further regard to the proposition that, as original claims, the claims 
themselves provide in haec verba support sufficient to satisfy the written description 
requirement, the Federal Circuit has explained that in ipsis verbis support for the claims 
in the specification does not per se establish compliance with the written description 
requirement: . 

Even if a claim is supported by the specification, the language of the specification, to the 
extent possible, must describe the claimed invention so that one skilled in the art can 
recognize what is claimed. The appearance of mere indistinct words in a specification or 
a claim, even an original claim, does not necessarily satisfy that requirement. The 
disclosure must allow one skilled in the art to visualize or recognize the identity of the 
subject matter purportedly described. Eli Lilly, 1 19 F. 3d at 1568, 43 USPQ2d at 1406. 

Regents of the University of California v. Eli Lilly & Co., 119 F.3d 1559, 43 USPQ2d 
1398 (Fed. Cir. 1997). See also: University of Rochester v. G.D. Searle & Co., 69 
USPQ2d 1886 1892 (CA FC 2004). 

Thus, an original claim may provide written description for itself, but it must still 
be an adequate written description, which establishes that the inventor was in 
possession of the invention. 



In the instant case, claims 10-16 are broadly drawn to a structurally and 
functionally diverse genus of or "conjugates comprising" a structurally and functionally 
diverse genus of "insulin-like growth factor binding protein 4 polypeptides". Notably, 
the claims do not require that the "conjugates comprising insulin-like growth factor 
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binding protein 4 polypeptides" possess any particular biological activity, nor any 
particular conserved structure, or other disclosed distinguishing feature. 

Notably, the specification discloses at page 1 and 12 that the "insulin-like growth 
factor binding protein 4 (IGFBP4) polypeptide" genus includes mutants of insulin-like 
growth factor binding protein 4, including deletion and substitution mutants that show 
reduced binding for IGFs or complete loss of binding to IGFs. Moreover, though the 
specification describes a member of this genus, which is isolated from human, the 
protein to which the claims are directed is not necessarily this particular protein, nor it is 
necessarily a human protein. 

However, as will be explained in further detail in the following paragraphs, the 
specification only adequately describes conjugates comprising the amino acid sequence 
of human insulin-like growth factor binding protein 4 without any mutations (see 
Examples stating at page 17 of the specification that discloses a human wild type 
IGFBP4 protein 1 that was used to produce conjugates consisting of human IGFBP4 
protein and polyethylene glycol that retain the ability of the human insulin-like growth 
factor binding protein 4 polypeptide to bind IGFs and inhibit tumor cell proliferation) and 
one or two poly(ethylene glycol) group(s), said poly(ethylene glycol) group(s) having an 
overall molecular weight of from about 30 to 40 kDa that inhibit tumor cell proliferation. 

In this case, the specification does not describe with any particularity the 
identifying structural and/or functional features of the genus of "conjugates comprising 
insulin-like growth factor binding protein 4 polypeptides" encompassed by any "insulin- 
like growth factor binding protein 4 polypeptide". Notably, the specification, does not 
describe the structure of a sufficient number of species of the genus of "insulin-like 
growth factor binding protein 4 polypeptides", to reasonably convey to the skilled artisan 
that Applicant had possession of the claimed invention at the time the application was 
filed. For example, while the specification provides evidence that conjugates consisting 

1 Notably, as the specification refers to this protein as wild type human IGFBP4 at page 17, it is being 
assumed that the amino acid sequence is the same as the amino acid sequence, i.e., contains no amino 
acid mutations, as the sequence of human IGFBP4 disclosed at page 4 by Accession number P22692, 
wherein Accession number P22692 has a revision date that does not introduce new matter into the 
specification 
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of the amino acid sequence of human insulin-like growth factor binding protein 4 without 
any amino acid mutations and one or two poly(ethylene glycol) group(s), said 
poly(ethylene glycol) group(s) having an overall molecular weight of from about 30 to 40 
kDa retain the ability of human insulin-like growth factor binding protein 4 without any 
amino acid mutations to bind IGFs and inhibit tumor cell proliferation, it does not 
describe any conjugates comprising any other insulin-like growth factor binding protein 
4 polypeptide that retain these functions and does not describe how the particularly 
described human insulin-like growth factor binding protein 4 polypeptide without any 
mutations is representative of the genus "insulin-like growth factor binding protein 4 
polypeptides" encompassed by the claims. 

The description of one "insulin-like growth factor binding protein 4 polypeptide" 
conjugated to polyethylene glycol, is not representative of these genus because the 
genus is highly variable, inclusive to a variety of structurally undefined "insulin-like 
growth factor binding protein 4 polypeptides" that also are functionally diverse. Thus, 
when there is substantial variation within the genus, one must describe a sufficient 
variety of species to reflect the variation within the genus. Clearly, one of skill in the art 
would not immediately envisage the genus "conjugates comprising insulin-like growth 
factor binding protein 4" encompassed by the claims or recognize that the applicant was 
in possession of the necessary common attributes or features of the elements 
possessed by the members of the genus in view of the particularly described conjugate 
comprising the amino acid sequence of the human insulin-like growth factor binding 
protein 4 polypeptide and polyethylene glycol that inhibits tumor cell proliferation. 

For example, it is established in the art that there is a high degree of 
unpredictability in assigning particular structures or functions to a protein based on 
sequence homology alone because a protein's structure is dependent on its given 
amino acid sequence and cannot be determined a priori and the function of a given 
protein is also highly unpredictable and variable and cannot necessarily be linked to a 
given structure. To illustrate this, Skolnick et al. (Trends in Biotechnology, 18: 34-39, 
2000), discloses that the skilled artisan is well aware that assigning functional activities 
for any particular protein or protein family based upon sequence homology is 
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inaccurate, in part because of the multifunctional nature of proteins (see, e.g., the 
abstract; and page 34, Sequence-based approaches to function prediction). Even in 
situations where there is some confidence of a similar overall structure between two 
proteins, only experimental research can confirm the artisan's best guess as to the 
function of the structurally related protein (see, in particular, the abstract and Box 2). 
Furthermore, as evidenced by Jones (Pharmacogenomics Journal, 1:126-134, 2001), 
protein structure "prediction models are still not capable of producing accurate models 
in the vast majority of cases" (page 133, 3 rd paragraph). Finally, Tosatto et al (Current 
Pharmaceutical Design, 12:2067-2086, 2006) state, "the link between structure and 
function is still an open question and a matter of debate" (page 2075, 1 st new 
paragraph). Therefore, the structure and function of the genus of "conjugates 
comprising insulin-like growth factor binding protein 4" are highly unpredictable and one 
of skill in the art would not immediately envision which conjugates would have the 
requisite functions. Notably, since the genus of "insulin-like growth factor binding 
protein 4 polypeptides" is not adequately described the claimed conjugates are not 
adequately described. 

To further support the assertion that the genus of "conjugates comprising insulin- 
like growth factor binding protein 4" is not adequately described in the specification, it is 
noted that, the skilled artisan cannot reliably and accurately predict or recognize the 
functional and structural consequences of altering the amino acid sequence of a protein 
from that of a protein with a known structure and function; but the more structurally 
disparate a given protein, the less likely the protein will share the function of structurally 
related proteins having known functions. Burgess et al. (Journal of Cell Biology 1990; 
111: 2129-2138) exemplifies the sensitivity of proteins to alterations of even a single 
amino acid in a sequence. Burgess et al. teaches that replacement of a single lysine 
reside at position 118 of acidic fibroblast growth factor by glutamic acid led to the 
substantial loss of heparin binding, receptor binding and biological activity of the protein. 
As another example of this sensitivity to amino acid sequence variations, Lazar et al. 
(Molecular and Cellular Biology, 1988, 8: 1247-1252) teaches that a replacement of 
aspartic acid at position 47 with alanine or asparagine in transforming growth factor 
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alpha had no effect but that a replacement with serine or glutamic acid sharply reduced 
its biological activity. Thus, Lazar et al. teaches that even a single conservative type 
amino acid substitution may adversely affect the function of a protein. 

Even more recently, Guo et al. (Proc. Natl. Acad. Sci. USA. 2004 Jun 22; 101 
(25): 9205-9210) have calculated the probability that a random amino acid substitution, 
such as that which might occur naturally during aging or as a consequence of evolution 
or disease, will cause inactivation of a protein; see entire document (e.g., the abstract). 
Guo et al. reports this probability was found to be 34% ± 6% (abstract); that is, 34% of 
random mutations in the sequence of a protein are predicted to cause the inactivation of 
the protein. Guo et al. observed that various residues are differentially sensitive to 
substitutions, but the tolerance of the entire protein to random change can be defined by 
the probability that any given random amino acid substitution will inactivate the protein 
(i.e., the so-called "x factor") (page 9209, column 2). Not surprisingly, evolutionarily 
conserved residues showed low substitutability indices (abstract). 

Finally, of particular relevance to this case, Qin et al (JBC, 273(36):23509-23516, 
IDS filed 2/2/2006) teach that a single amino acid mutation of Histidine 74 to Proline in 
the human IGFBP4 polypeptide abolished the ability of the IGFBP4 protein to inhibit 
IGF-ll-induced human osteoblast proliferation (see e.g., abstract). 

Thus, as evidenced by Qin et al and Lazar et al., for example, even a single, 
amino acid change can cause substantial changes in the activity of a protein, so it is 
evident that the skilled artisan cannot predict the functional consequences of amino acid 
deletions and substitutions and must determine those consequences empirically; and 
since Guo et al. shows that amino acid substitutions are remarkably likely to cause 
inactivation of the protein, it is even more apparent that the functional consequences of 
the amino acid differences must be ascertained before any given variant of a protein 
can be used in the same manner in which the protein having a known function is used. 
Therefore, although the specification discloses conjugates comprising the amino acid 
sequence of human insulin-like growth factor binding protein 4 without any mutations 
and one or two poly(ethylene glycol) group(s), said poly(ethylene glycol) group(s) 
having an overall molecular weight of from about 30 to 40 kDa which retain the ability of 
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the human insulin-like growth factor binding protein 4 without any mutations to bind 
IGFs and inhibit tumor cell proliferation, the specification does not describe which amino 
acid residues of this polypeptide are essential to that activity or which must be retained 
to preserve that activity. Moreover, the specification does not teach which amino acids 
in the sequence of the polypeptide can be replaced, and by which other amino acids, 
without a loss of that activity. Again, as evidenced by the teachings of Tosatto et al, 
Jones, Skolnick et al Burgess et al, Lazar, Guo et al and Qin et al, for example, the 
skilled artisan cannot accurately and reliably predict or recognize whether a given 
homologue or mutant of a particular protein known to have a certain activity will also 
have that activity. 

Accordingly, the genus of "conjugates comprising insulin-like growth factor 
binding protein 4" is inclusive of a structurally and functionally diverse genus of 
polypeptides. Notably, the claims do not require the claimed conjugates or conjugates 
comprising insulin-like growth factor binding protein 4 to have any particular function 
and therefore there is no correlation of any particular identifying structural feature with 
any function. The specification fails to adequately describe this genus as a whole, 
because the skilled artisan could not immediately envision, recognize or distinguish as 
least most of its members from other insulin-like growth factor binding protein 4 
polyeptides, as the specification fails to describe its members as sharing any particularly 
identifying (i.e., substantial) structural feature, which correlates with any one particularly 
identifying functional feature that is also shared by many, if not all, of those 
polypeptides. 

Additionally, "generalized language may not suffice if it does not convey the 
detailed identity of an invention." University of Rochester v. G.D. Searle Co., 69 
USPQ2d 1886 1892 (CAFC 2004). 

Although the skilled artisan could potentially screen for conjugates comprising 
insulin-like growth factor binding protein 4 that retain the function of the human insulin- 
like growth factor binding protein 4 polypeptide without any amino acid mutations, it is 
duly noted that the written description provision of 35 U.S.C § 112 is severable from its 
enablement provision; and adequate written description requires more than a mere 
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statement that it is part of the invention and reference to a potential method for isolating 
it. 

The purpose of the "written description" requirement is broader than to merely explain how to 
"make and use"; the applicant must convey with reasonable clarity to those skilled in the art that, 
as of the filing date sought, he or she was in possession of the invention. The invention is, for 
purposes of the "written description" inquiry, whatever is now claimed. 

Vas-Cath, Inc. v. Mahurkar, 935 F.2d 1555, 1563-64, 19 USPQ2d 1111, 1117 
(CAFC 1991). See Fiers v. Revel, 25 USPQ2d 1601, 1606 (CAFG 1993); Amgen Inc. v. 
Chugai Pharmaceutical Co. Ltd., 18 USPQ2d 1016 (CAFC 1991); University of 
Rochester v. G.D. Searle Co., 69 USPQ2d 1886 1892 (CAFC 2004). 

Given the lack of particularity with which the claimed "conjugates comprising 
insulin-like growth factor binding protein 4" are described in the specification, it is 
submitted that the skilled artisan could not immediately envision, recognize or 
distinguish at least most of the members this genus, to which the claims are directed; 
and therefore the specification would not reasonably convey to the skilled artisan that 
Applicant had possession of the claimed invention at the time the application was filed. 



12. Claims 10-16 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for making and using a conjugate comprising a 
polypeptide with the amino acid sequence of the human insulin-like growth factor 
binding protein 4 polypeptide and one or two poly(ethylene glycol) group(s), said 
poly(ethylene glycol) group(s) having an overall molecular weight of from about 30 to 40 
kDa, which is capable of inhibiting tumor cell proliferation, and while being enabling 
for making and/or using any conjugates encompassed by the claims, which are taught 
or suggested by the prior art, does not reasonably provide enablement for making 
and/or using any other conjugates encompassed by the full scope of the claims, such 
as, for example, conjugates consisting of an insulin-like growth factor binding protein 4 
polypeptide and one or two poly(ethylene glycol) group(s), said polyethylene glycol) 
group(s) having an overall molecular weight of from about 30 to 40 kDa, which are not 
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capable of inhibiting tumor cell proliferation or, for another example, pharmaceutical 
compositions comprising a conjugate comprising a insulin-like growth factor binding 
protein 4 polypeptide. The specification does not enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention commensurate in scope with these claims. 

Here, claims 11-14 and 16 have been examined as if the claims should properly 
depend from claim 10, as opposed to claim 1, which has been canceled. 

MPEP§ 2164.01 states: 

The standard for determining whether the specification meets the 
enablement requirement was cast in the Supreme Court decision of 
Mineral Separation v. Hyde, 242 U.S. 261, 270 (1916) which postured the 
question: is the experimentation needed to practice the invention undue or 
unreasonable? That standard is still the one to be applied. In re Wands, 
858 F.2d 731, 737, 8 USPQ2d 1400, 1404 (Fed. Cir. 1988). Accordingly, 
even though the statute does not use the term "undue experimentation," it 
has been interpreted to require that the claimed invention be enabled so 
that any person skilled in the art can make and use the invention without 
undue experimentation. In re Wands, 858 F.2d at 737, 8 USPQ2d at 1404 
(Fed. Cir. 1988). 

There are many factors to be considered when determining whether there is 
sufficient evidence to support a determination that a disclosure does not satisfy the 
enablement requirement and whether any necessary experimentation is "undue". 
These factors, which have been outlined in the Federal Circuit decision of In re Wands, 
858 F.2d 731, 737, 8 USPQ2d 1400, 1404 (Fed. Cir. 1988), include, but are not limited 
to, the nature of the invention, the state of the prior art, the relative skill of those in the 
art, the amount of direction or guidance disclosed in the specification, the presence or 
absence of working examples, the predictability or unpredictability of the art, the breadth 
of the claims, and the quantity of experimentation which would be required in order to 



practice the invention as claimed. See also Ex parte Forman, 230 USPQ 546 (BPAI 
1986). 
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The amount of guidance, direction, and exemplification disclosed in the 
specification, as filed, would not be sufficient to enable the skilled artisan to make 
and/or use the claimed invention at the time the application was filed without undue 
and/or unreasonable experimentation. 

As explained in the above rejection of the claims, as failing to comply with the 
written description requirement, the claims are drawn to conjugates comprising insulin- 
like growth factor binding protein 4 polypeptides that do not possess any particular 
biological activity, nor any particular conserved structure, or other disclosed 
distinguishing feature. 

However, the specification only teaches one of skill in the art how to make and 
use conjugates comprising a polypeptide with the amino acid sequence of the human 
insulin-like growth factor binding protein 4 polypeptide and one or two poly(ethylene 
glycol) group(s), said poly(ethylene glycol) group(s) having an overall molecular weight 
of from about 30 to 40 kDa that inhibit tumor cell proliferation (see Examples starting on 
page 17). 

Notably, the specification does not provide any specific non-general guidance 
that identify the structures present in the human IGFBP4 polypeptide required for this 
tumor cell proliferation inhibitory function that would allow one of skill in the art to make 
e.g., conjugates comprising mutants of the insulin-like growth factor binding protein 4 
polypeptide that retain this function and therefore one of skill in the art would be subject 
to undue experimentation to make, e.g., conjugates comprising any IGFBP4 polypeptide 
that retain this function. Finally, the specification does not provide any specific non- 
general guidance that would allow one of skill in the art use such conjugates that do not 
inhibit tumor cell proliferation. 

Notably, as evidenced by Tosatto et al, Jones, Skolnick et al Burgess et al, 
Lazar, Guo et al and Qin et al (supra) predicting the function of a polypeptide given its 
amino acid sequence or after mutation is highly unpredictable, so one of skill in the art 
would be subject to undue experimentation to identify other IGFBP4 polypeptides that 
could be conjugated to polyethylene glycol that would inhibit tumor cell proliferation. 
Furthermore, as the specification only provides guidance for how to use conjugates that 
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inhibit tumor cell proliferation, one of skill in the art would be subject to undue 
experimentation to identify uses for conjugates that do not have this function. 

Furthermore, with respect to claim 16 which is drawn to pharmaceutical 
compositions comprising a conjugate comprising a insulin-like growth factor binding 
protein 4 polypeptide and PEG and a pharmaceutical^ acceptable carrier, it is 
submitted that the specification does not enable compositions comprising any conjugate 
comprising insulin-like growth factor binding protein 4 polypeptide and PEG for use 
pharmaceutical^. For example, the specification only provides in vitro evidence that 
conjugates consisting of a of polypeptide with the amino acid sequence of the human 
insulin-like growth factor binding protein 4 polypeptide and one or two poly(ethylene 
glycol) group(s), said poly(ethylene glycol) group(s) having an overall molecular weight 
of from about 30 to 40 kDa inhibit the proliferation of certain tumor cell lines in culture 
(see Example 12 at page 26 of the specification). Notably, the specification further 
teaches that of the conjugates that inhibit tumor cell line growth in vitro only the 
conjugate designated mono40kDa-PEG-IGFBP-4 function to inhibit tumor cell growth in 
a mouse xenograft model for pancreatic cancer at a high dose of 1 mg of protein per 
day wherein the xenograft tumor had only been introduced 7 days prior to treatment 
(see Example 14 staring on page 28 of the specification). Therefore, one of skill in the 
art would be subject to undue experimentation to use any conjugate encompassed by 
the claims pharmaceutical^, for example, to treat human patients with established 
cancers. 

In support of this conclusion, the state of the art was such that those of skill in the 
art readily recognized the unpredictability of extrapolating in vitro cell line data or mouse 
xenograft model data to human treatments, even when the extrapolation was from the 
same product tested in vitro or in the mouse tumor model to its use as a human tumor 
treatment. With particular regard to anticancer drug discovery, Gura (Science. 1997; 
278: 1041-1042), for example, teaches that researchers are faced with the problem of 
sifting through potential anticancer agents to find ones promising enough to make 
human clinical trials worthwhile (abstract). Because of a lack of predictability, Gura 
discloses that often researchers merely succeed in developing a therapeutic agent that 
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is useful for treating the cell that has been used as a model, but which is ineffective in 
humans, and indicates that the results acquired during pre-clinical studies are often 
non-correlative with the results acquired during clinical trials (page 1041, column 2). 
Additionally, Zips et al (in vivo, 19:1-7, 2005) teach that "[u]nlike the situation in vitro, a 
tumor is a 3-dimensional complex consisting of interacting malignant and non-malignant 
cells", so predicting the effect of an anticancer agent in vivo based on in vitro data is not 
reliable (see page 3, right column). Additionally, Dennis (Nature, 442:739-741, August 
2006) states "human cells are likely to behave differently in a mouse than in a human 
body, making results hard to interpret) (see page 739, middle column) and that 
"interactions between tumour cells and their neighbors are often lost in xenografts, 
because proteins from one species can't interact with their counterparts in the host" (see 
page 740, third column). Furthermore, Srivastava (Nature Immunology, 1(5):363-366, 
November 2000) teaches that "the human cancers that we aim to treat are well 
established and have taken their time getting there", while the mouse models used are 
often "established for anything from a few hours to less than a week before treatment" 
and that mouse models "must show some semblance to the human disease to be 
credible" (see page 365, right column). Thus, since the specification does not provide 
any specific non-general guidance as to use the claimed conjugates pharmaceutical^ to 
treat patients with established cancer, one of skill in the art would be subject to undue 
experimentation to determine if such conjugates would be effective to treat patients with 
cancer. 

Notably, since it is highly unpredictable in the art to extrapolate mouse xenograft 
cancer model data to human cancer treatments of established tumors, one of skill in the 
art would be subject to undue experimentation to use the claimed conjugates as a 
pharmaceutical composition to treat such established tumors as the instant specification 
only provides evidence that the conjugate designated mono40kDa-PEG-IGFBP-4 
functions to inhibit tumor cell growth in a mouse xenograft model for pancreatic cancer. 

As additional support of this conclusion, the state of the art was such that those 
of skill in the art readily recognized that it was highly unpredictable whether even the 
mono40kDa-PEG-IGFBP-4 conjugate could be used as a therapeutic intervention in 
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humans. For example, while a conjugate comprising the human insulin-like growth 
factor binding protein 1 polypeptide and PEG was known to inhibit tumor cell 
proliferation in vitro, US 2005/0033035 A1 (Beisel et al, 2005) teaches that only very 
high doses of this conjugate result in tumor growth inhibition in vivo (see entire 
document, e.g., page 2, paragraph [0009]). Thus, Biesel et al conclude that "the 
inhibitory effects of the PEGylated IGFBP-1 is still not sufficient for therapeutic 
intervention in humans because only partial response is observed even if PEGylated 
IGFBP-1 is given in doses of 1 mg/dose daily in mice. This corresponds to a dose of 50 
mg/kgxday which can not be administered to humans by established procedures and 
can not be produced economically" (see page 2, paragraph [0009]). Furthermore, Van 
Den Berg et al (Eur. J. Can., 33(7):1 108-1 113, 1997, IDS file 2/2/2006) teach that after 
30 days of administering pegylated IGFBP-1 in doses of 1 mg/dose daily to mice with 
xenograft MDA-MB-231 tumors that tumor volume had a geometric mean of 1737 mm 3 
in treated mine while control mice had a tumor volume of 3108 mm 3 (see entire 
document, e.g., page 111, right column and figure 2b) Notably, the specification 
teaches at page 28 that the mono40kDa-PEG-IGFBP-4 conjugate was administered at 
1 mg/dose daily in mice and that the tumor volume had a mean of 163 mm 3 in treated 
mine while control mice had a tumor volume of 226 mm 3 . Therefore, as the 
mono40kDa-PEG-IGFBP-4 conjugate taught in the specification also only show a partial 
response in the mouse xenograft model in which it was tested and as it was 
administered at a high dose to those mice like the PEGylated IGFBP-1 example, one of 
skill in the art would be subject to undue experimentation to make and use the 
mono40kDa-PEG-IGFBP-4 conjugate pharmaceutically as it would have to be 
administered at such high concentrations that established procedures could not be used 
to administer it to humans or make it economically. Notably, the specification does not 
provide any specific non-guidance guidance on any procedures that would allow the 
administration of the high doses required to achieve a therapeutic effect nor does it 
provide any specific non-guidance guidance on how to make such quantities of 
conjugate economically. 

In view of the evidence of the lack of the predictability of the art to which the 
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invention pertains, the lack of guidance and direction providing a specific and detailed 
description in applicant's specification of how to effectively make and use the claimed 
conjugates and/or pharmaceutical compositions, undue experimentation would be 
required to practice the full scope of the claimed invention. 

Applicant is reminded that reasonable correlation must exist between the scope 
of the claims and scope of enablement set forth. 

Thus, the overly broad scope of the claims would merely serve as an invitation to 
one skilled in the art to identify other conjugates comprising a IGFBP4 polypeptide that 
inhibit tumor cell proliferation or conjugates that could be used in a pharmaceutical 
composition to treat established tumors with a reasonable dosage regimen supported 
by known techniques; yet, defining a substance by its principal biological activity 
amounts to an alleged conception having no more specificity than that of a wish to know 
the identity of any material with that biological property. See Colbert v. Lofdahl, 21 
USPQ2d 1068, 1071 (BPA1 1991). 

In deciding In re Fisher, 166 USPQ 18, 24 (CCPA 1970), the Court indicated the 
more unpredictable an area is, the more specific enablement is necessary in order to 
satisfy the statute. "Tossing out the mere germ of an idea does not constitute enabling 
disclosure. While every aspect of a generic claim certainly need not have been carried 
out by an inventor, or exemplified in the specification, reasonable detail must be 
provided in order to enable members of the public to understand and carry out the 
invention." Genentech Inc. v. Novo Nordisk A/S, 42 USPQ2d 1001, 1005 (CA FC 
1997). 

Therefore, in conclusion, upon careful consideration of the factors used to 
determine whether undue experimentation is required, in accordance with the Federal 
Circuit decision of In re Wands, 858 F.2d at 737, 8 USPQ2d at 1404 (Fed. Cir. 1988), 
the amount of guidance, direction, and exemplification disclosed in the specification, as 
filed, is not deemed sufficient to have enabled the skilled artisan to make and/or use the 
claimed invention at the time the application was filed without undue and/or 
unreasonable experimentation. 
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Claim Rejections • 35 USC § 103 

13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject matter 
as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall 
not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

14. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

15. Claims 10 and 14-16 are rejected under 35 U.S.C. 103(a) as being 
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unpatentable over WO 1994/22466 A1 (Cox et al, 1994, IDS filed February 2, 2006), in 
view of Bethel et al (Biochem. Mol. Biol. Int., 34(2):385-392, 1994). 

Here, claims 14 and 16 have been examined as if the claims should properly 
depend from claim 10, as opposed to claim 1, which has been canceled. 

The claims are herein drawn to conjugates comprising insulin-like growth factor 
binding protein 4 and one or two poly(ethylene glycol) group(s), said poly(ethylene 
glycol) group(s) having an overall molecular weight of from about 30 to 40 kDa. Due to 
the indefinite nature of claims 14 and 15, they are being interpreted as being drawn to a 
conjugate wherein the poly(ethylene glycol) group(s) are conjugated to cysteine thiol 
groups of insulin-like growth factor binding protein 4. Claim 16 is further drawn to a 
composition comprising said conjugates and a pharmaceutical^ acceptable carrier. 

While, the specification does not expressly define poly(ethylene glycol) group(s) 
having an overall molecular weight of from about 30 to 40 kDa, the breadth of the claims 
is interpreted in light of the disclosure at page 7, lines 6-8 that states, "It is obvious to a 
person skilled in the art that small deviations from this range of molecular weight are 
possible". Furthermore at page 7, lines 16-19, the specification discloses: "As used 
herein, "molecular weight" means the mean molecular weight of the PEG. The term 
"about" before a designated molecular weight indicates that in said PEG preparations, 
some molecules will weigh more and some less than the stated molecular weight". 
Then, at page 7, lines 24-25, the specification expressly teaches that a PEG group of 
about 20 kDa is exemplary of the groups contemplated for use in a conjugate and 
teaches at page 29 a conjugate of insulin-like growth factor binding protein 4 and PEG 
referred to as mono20kDa-PEG-IGFBP-4, 

Cox et al teach conjugating insulin-like growth factor binding proteins (IGFBPs) to 
polyethylene glycol to increase the circulating half life of the protein, as increasing the 
molecular weight of a protein by conjugating polyethylene glycol to the protein is known 
to increase the serum half life of the protein in the body (see entire document, e.g., 
pages 11 and 12). Furthermore, at page 9, Cox et al teach that the term "IGFBP" i.e., 
insulin-like growth factor binding protein refers to any of the six known IGF binding 
proteins. Then at page 46 Cox et al teach the IGFBP-1 polypeptide PEGylated at 
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cysteine thiol groups at positions 98 and/or 101 with monomethyoxy-PEG with an 
average molecular weight of 20 kDa and at page 54 that such PEGylated IGFBP-1 
polypeptides have an increased circulating serum half-life because of decreased 
plasma clearance. Finally at page 13 Cox et al teach said IGFBPs in compositions 
comprising pharmaceutically acceptable carriers. 

However, while Cox et al generically describes a plurality of IGFBPs, which is 
inclusive of 6 different proteins, Cox et al do not expressly teach the species designated 
insulin-like growth factor binding protein 4 (IGFBP-4). 

This deficiency is made up for in the teachings of Bethel et al. Bethel et al teach 
that one of the six IGFBPs is designated IGFBP-4 and the human, mouse and rat amino 
acid sequences for this polypeptide (see entire document, e.g., page 385 and page 390, 
Figure 3.) Notably, Bethel et al teach expressing the murine IGFBP-4 polypeptide as a 
maltose fusion protein and that the maltose binding protein increased the molecular 
weight of IGFBP-4 by approximately 43 kDa and that said fusion protein retains IGF-I 
binding activity (e.g., page 388 and page 391). 

Therefore, it would have been prima facie obvious to one of ordinary skill in the 
art at the time the claimed invention was made to PEGylate the IGFBP-4 polypeptides, 
as taught by Bethel et al, because Cox et al teaches that the PEGylation of IGFBP-1 
increased its circulating half-life and suggests that doing so would be expected to 
similarly increase the circulating half-life of any of other IGFBP polypeptides. 
Furthermore, as Cox et al teach conjugating IGFBP-1 at cysteine thiol residues with one 
or two polyethylene glycol groups with an average molecular weight of 20 kDa and that 
this increased the serum half life of IGFBP-1, it would have been prima facie obvious to 
one of ordinary skill in the art to PEGylate IGFBP-4 with one or two polyethylene glycol 
groups having an overall molecular weight of from about 30 to 40 kDa to increase the 
serum half life of the polypeptide. Notably, as both Cox et al and the instant 
specification teach that PEG preparations are heterogeneous for PEG molecules of 
different molecular weights, the average molecular weight of 20 kDa taught by Cox et al 
is also deemed to overlap with PEG molecules having an overall molecular weight of 
from about 30 to 40 kDa. 
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One of ordinary skill in the art would have been motivated at the time the 
invention was made to do so to increase the circulating half life of IGFBP-4, since 
PEGylating IGFBPs with one or two polyethylene glycol groups having an overall 
molecular weight of from about 30 to 40 kDa was known to increase their serum half- 
life, as evidenced by Cox et al; and one of ordinary skill in the art would have had a 
reasonable expectation of success because, as evidenced by Bethel et al, expressing 
IGFBP-4 as a fusion protein, so as to increase its molecular weight by about 40 kDa, did 
not affect its ability to bind IGF-I. Furthermore, as the PEGylation of IGFBPs was 
known to increase the serum half-life of the polypeptides, while retaining their activity, 
one of ordinary skill in the art would have recognized that the results of PEGylating 
IGFBP-4 were predictable. 

Therefore, the invention as a whole was prima facie obvious to one of ordinary 
skill in the art at the time the invention was made, as evidenced by the references. 

16. Claims 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
35 U.S.C. 103(a) as being unpatentable over WO 1994/22466 A1 (Cox et al, 1994, IDS 
filed February 2, 2006), in view of Bethel et al (Biochem. Mol. Biol. Int., 34(2):385-392,. 
1994) as applied to claims 10 and 14-16 above, and further in view of Veronse et al 
(Biomaterials, 22:405-417, 2001, IDS filed February 2, 2006). 

Here, claims 11-13 have been examined as if the claims should properly depend 
from claim 10, as opposed to claim 1 , which has been canceled. 

Claims 11-13 are further drawn to one or two of the polyethylene glycol groups 
being a branched polyethylene glycol group. 

Ferrari et al, Cox et al and Bethel et al teach this which is set forth above. 

However, neither Cox et al nor Bethel et al explicitly teach conjugates comprising 
branched polyethylene glycol groups. 

Veronse et al teach methods of PEGylating proteins, with multiple different 
species of PEG polymer, including branched PEG groups (see entire document, e.g., 
apge 408, left column). Furthermore, Veronse et al teach that branched PEG groups 
have multiple advantages over linear PEG groups, including higher retention in blood, 
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lower immunogenicity and decreased inactivation of the proteins activity during 
conjugation (See page 408, Figure 5 and page 412, Figure 14). 

Therefore, it would have been prima facie obvious to one of ordinary skill in the 
art at the time the claimed invention was made to PEGylate the IGFBP4 polypeptides of 
Bethel with branched PEG groups instead of the linear PEG groups of Cox to make 
PEGylated IGFBP4 polypeptides with one or two branched PEG groups having an 
overall molecular weight of about 30 kDa to 40 kDa. 

One of ordinary skill in the art would have been motivated to and had a 
reasonable expectation of success at the time the invention was made to do so because 
branched PEG groups have advantages over linear PEG groups as taught by Veronse. 
Therefore, one of skill in the art would have been motivated to make such conjugates 
containing branched PEG groups to obtain to obtain the predicable advantages of the 
branched PEG groups taught by Veronse and would have a reasonable expectation of 
success in making such conjugates as all the components of such conjugates were 
available and known in the art. 

Therefore, the invention as a whole was prima facie obvious to one of ordinary 
skill in the art at the time the invention was made, as evidenced by the references. 

17. Claims 10 and 14-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent No. 6,004,775 (Shimasaki et al, 1999), in view of US 
Patent No. 6,207,640 (Attie et al, 2001) and Francis ef al (Int. J. Hem., 68:1-18, 1998, 
IDS filed 2/2/2006). 

Here, claims 14 and 16 have been examined as if the claims should properly 
depend from claim 10, as opposed to claim 1, which has been canceled. 

The claims are herein drawn to conjugates comprising insulin-like growth factor 
binding protein 4 and one or two poly(ethylene glycol) group(s), said poly(ethylene 
glycol) group(s) having an overall molecular weight of from about 30 to 40 kDa. Due to 
the indefinite nature of claims 14 and 15, they are being interpreted as being drawn to a 
conjugate wherein the poly(ethylene glycol) group(s) are conjugated to cysteine thiol 
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groups of insulin-like growth factor binding protein 4. Claim 16 is further drawn to a 
composition comprising said conjugates and a pharmaceutical^ acceptable carrier. 

While, the specification does not expressly define poly(ethylene glycol) group(s) 
having an overall molecular weight of from about 30 to 40 kDa, the breadth of the claims 
is interpreted in light of the disclosure at page 7, lines 6-8 that states, "It is obvious to a 
person skilled in the art that small deviations from this range of molecular weight are 
possible". Furthermore at page 7, lines 16-19, the specification discloses that, "As used 
herein, "molecular weight" means the mean molecular weight of the PEG. The term 
"about" before a designated molecular weight indicates that in said PEG preparations, 
some molecules will weigh more and some less than the stated molecular weight". 
Then at page 7, lines 24-25, the specification expressly teaches that a PEG group of 
about 20 kDA is exemplary of the groups contemplated for use in a conjugate and 
teaches at page 29 a conjugate of insulin-like growth factor binding protein 4 and PEG 
referred to as mono20kDa-PEG-IGFBP-4. 

Shimasaki et al teach the human and rat IGFBP4 polypeptides and the amino 
acid sequence of both polypeptides (see entire document, e.g., column 2, lines 31-39) 
and Figures 1 and 2). Shimasaki et al further teach said polypeptides in compositions 
comprising pharmaceutically acceptable carriers that are administered as anti- 
neoplastic agents to inhibit tumor cell proliferation (e.g., column 2, lines 40-49 and 
column 9, line 52 to column 10 line 32). 

However, Shimasaki et al do not expressly teach PEGylating the IGFBP4 
polypeptides with one or two polyethylene glycol having an overall molecular weight of 
from about 30 to 40 kDa at cysteines residues to improve their therapeutic effect. 

This deficiency is made up for in the teachings of Attie et al and Francis et al. 

Attie et al teach conjugating the proteins GH and/or IGF-I at one or two cysteine 
residues with monomethyl-PEG of between about 5000 Daltons to about 40000 Daltons 
to improve the circulating half-like for these proteins (see entire document, e.g., 
columns 7-9 and column 13). Additionally, Attie et al teach administering such IGF-I 
conjugates with IGFBP-4 (e.g., column 13). Francis et al teach that polyethylene glycol 
modification methods are well-established techniques for the modification of therapeutic 
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proteins and that, at the time, this class of pharmaceuticals contained 8 of the world's 
top 100 drugs in terms of sales (see entire document, e.g., page 2, left column). Francis 
et al teach that there are at least 8 advantages to PEGylating such proteins including, 
increased serum circulation time, reduced antigenicity, improved solubility, resistance to 
proteolysis, improved bioavailability, reduced toxicity, improved thermal and mechanical 
stability and easier formulation (e.g., page 2, left and right column). Francis et al further 
teach that there is a correlation between increased circulation time of a polypeptide and 
larger PEG molecules. 

Therefore, it would have been prima facie obvious to one of ordinary skill in the 
art at the time the claimed invention was made to PEGylated the IGFBP-4 polypeptides 
taught by Shimasaki et al with one or two poly(ethylene glycol) group(s), said 
poly( ethylene glycol) group(s) having an overall molecular weight of from about 30 to 40 
kDa at cysteine thiol groups of the insulin-like growth factor binding protein 4 
polypeptides to increase the circulating half life of the insulin-like growth factor binding 
protein-4 polypeptides. Notably as both Shimasaki et al and Attie et al teach 
administering IGFBP-4 polypeptides therapeutically and both Attie et al and Francis et 
al teach that the advantages and methods of conjugating PEG groups of about 40 kDa 
were well-established in the art one of ordinary skill in the art would have recognized the 
predictability in making conjugates comprising insulin-like growth factor binding protein 
4 and one or two poly(ethylene glycol) group(s), said poly(ethylene glycol) group(s) 
having an overall molecular weight of from about 30 to 40 kDa and compositions 
comprising said conjugate and a pharmaceutical^ acceptable carrier. 

Furthermore, one of ordinary skill in the art would have been motivated at the 
time the invention was made to do so, and would have had a reasonable expectation of 
success, because the advantages of PEGylating therapeutic polypeptides were well- 
established in the art as evidenced by Francis et al and the methods of PEGylating 
therapeutic polypeptides were also well-established. Therefore, one of skill in the art 
would have been motivated to make such conjugates to increase the serum half life of 
IGFBP-4 and would have a reasonable expectation of success in making such 
conjugating PEG to therapeutic polypeptides was known to predictably increase their 
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serum half life. 

Therefore, the invention as a whole was prima facie obvious to one of ordinary 
skill in the art at the time the invention was made, as evidenced by the references. 

18. Claims 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
35 U.S.C. 103(a) as being unpatentable over over US Patent 6,004,775 (Shimasaki et 
al, 1999), in view of US Patent 6,207,640 (Attie et al, 2001) and Francis et al (Int. J. 
Hem., 68:1-18, 1998, IDS filed 2/2/2006) as applied to claims 10 and 14-16 above, and 
further in view of Veronse et al (Biomaterials, 22:405-417, 2001, IDS filed February 2, 
2006). 

Here, claims 11-13 have been examined as if the claims should properly depend 
from claim 10, as opposed to claim 1, which has been canceled. 

Claims 11-13 are further drawn to one or two of the polyethylene glycol groups 
being a branched polyethylene glycol group. 

Shimasaki et al, Attie et al and Francis et al teach this which is set forth above. 

However, neither Shimasaki et al, Attie et al nor Francis et al et al explicitly teach 
conjugates comprising branched polyethylene glycol groups. 

Veronse et al teach methods of PEGylating proteins, with multiple different 
species of PEG polymer, including branched PEG groups (see entire document, e.g., 
apge 408, left column). Furthermore, Veronse et al teach that branched PEG groups 
have multiple advantages over linear PERG groups, including higher retention in blood, 
lower immunogenicity and decreased inactivation of the proteins activity during 
conjugation (See page 408, Figure 5 and page 412, Figure 14). 

Therefore, it would have been prima facie obvious to one of ordinary skill in the 
art at the time the claimed invention was made to PEGylate the IGFBP4 polypeptides of 
Shimasaki et al with branched PEG groups instead of the linear PEG groups of Attie to 
make PEGylated IGFBP4 polypeptides with one or two branched PEG groups having 
an overall molecular weight of about 30 kDa to 40 kDa. 

One of ordinary skill in the art would have been motivated to and had a 
reasonable expectation of success at the time the invention was made to do so because 



Application/Control Number: 10/529,090 Page 30 

Art Unit: 1643 

branched PEG groups have advantages over linear PEG groups as taught by Veronse. 
Therefore, one of skill in the art would have been motivated to make such conjugates 
containing branched PEG groups to obtain the predicable advantages of the branched 
PEG groups taught by Veronse and would have a reasonable expectation of success in 
making such conjugates as all the components of such conjugates were available and 
known in the art. 

Therefore, the invention as a whole was prima facie obvious to one of ordinary 
skill in the art at the time the invention was made, as evidenced by the references. 

Conclusion 

19. No claims are allowed. 

20. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Damon et al (Endocrinology, 1 39:3456-3464, 1998, IDS filed 
February 2, 2006) teach. increasing serum levels of IG.FBP4 in vivo in a mouse prostate 
cancer xenograft model delays prostate tumor formation. Miyakoshi et al 
(Endocrinology, 142(8)3456-3464, IDS filed 02/02/2006) teach an insulin-like growth 
factor binding protein 4 that increases IGF bioavailability in vivo. Reddy et al (ADDR, 
54:571-586, 2002), teach that it is routine to optimize the PEG polymer conjugated to a 
polypeptide based on size and type of polymer. 

21. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brad Duffy whose telephone number is (571) 272-9935. 
The examiner can normally be reached on Monday through Friday 7:00 AM to 4:30 PM, 
with alternate Fridays off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Helms can be reached on (571) 272-0832. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Respectfully, /Stephen L. Rawlinas/ 

Brad Duffy Stephen L. Rawlings, Ph.D. 

571-272-9935 Primary Examiner, Art Unit 1 643 
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LOCUS 

DEFINITION 

ACCESSION 
VERSION . 
DBSOURCE 



KEYWORDS 

SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
PUBMED 
REMARK 
REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
PUBMED 



Insulin-like growth factor-binding protein 4 precursor (IGFBP-4) 

(IBP-4) (IGF-binding protein 4). 

P22692 

P22692 GI:124065 

swissprot: locus IBP4_HUMAN, accession P22692 ; 
class: standard, 
created: Aug 1, 1991. 
sequence updated: Mar 1, 1992. 
annotation updated: Jul 10, 2007. 

xrefs: M36177 . 1 , M62403.1 , AAB06139 . 1 , U20982. 1 , AAA62 670. 1, 
5T0i§l?J..:.I/ MYl.So^.l, AV442316_. M 1, A^0S4 4 3... 1 , BCQ16041.1, 

Mi?.?! M j "iwgJB "" 

xrefs (non-sequence databases): UniGene : Hs . 462998 , 
Ensembl : ENSG0000014 1753, KEGG: hsa : 34 87, H-InvDB :HIX 0013798, 
HGNC:5473, MIM: 146733, PharmGKB : PA2 97 06, ArrayExpress : P22692 , 
GermOnline:ENSG00000141753, RZPD-ProtExp : IOH12509, 

RZPD-ProtExp :M01 15, GO: 0008283, GO: 0006259, GO: 0007165, GO: 0001501, 
InterPro: IPR012212, InterPro : IPR009168 , InterPro : IPR000867, 
InterPro: IPR000716, PANTHER : PTHR1 1551, Pfam: PF00219, Pfam: PF00086, 
PIRSF: PIRSF500004, PIRSF: PIRSF001969, SMART : SM00 12 1 , SMART : SM002 11 , 
PROSITE: PS00222, PROSITE : PS00484, PROSITE : PS51162 
3D-structure; Direct protein sequencing; Glycoprotein; Growth 
factor binding; Polymorphism; Secreted; Signal. 
Homo sapiens (human) 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi ; 
Mammalia; Eutheria; Euarchontoglires ; Primates; Haplorrhini; 
Catarrhini; Hominidae; Homo. 

1 (residues 1 to 258) 

LaTour, D . , Mohan, S., Linkhart, T . A. , Baylink, D. J." and Strong, D.D. 
Inhibitory insulin-like growth factor-binding protein: cloning, 
complete sequence, and physiological regulation 
Mol. Endocrinol. 4 (12), 1806-1814 (1990) 
1707125 

NUCLEOTIDE SEQUENCE [MRNA] . 

2 (residues 1 to 258) 

Shimasaki, S . , Uchiyama,F., Shimonaka,M. and Ling,N. 

Molecular cloning of the cDNAs encoding a novel insulin-like growth 
factor-binding protein from rat and human 
Mol. Endocrinol. 4 (10), 1451-1458 (1990) 

.1704481 
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TITLE 
JOURNAL 
REMARK 
REFERENCE 
AUTHORS 



CONSRTM 
TITLE 

JOURNAL 
PUBMED 



NUCLEOTIDE SEQUENCE [MRNA] . 
TISSUE=Placenta 

3 (residues 1 to 258) 

Kiefer,M.C, Masiarz, F . R . , Bauer, D.M. and Zapf,J. 

Identification and molecular cloning of two new 30-kDa insulin-like 
growth factor binding proteins isolated from adult human serum 
J. Biol. Chem. 266 (14), 9043-9049 (1991) 
1709161 

NUCLEOTIDE SEQUENCE [MRNA], AND PROTEIN SEQUENCE OF 22-41. 
TISSUE=Osteosarcoma 

4 (residues 1 to 258) 

Strong, D. D. , Morales, S . , Lee, K. , Boonyaratanakornkit , V . , 

Baylink,D.J. and Mohan, S. 

Direct Submission 

Submitted ( ? 7-FEB-1995 ) 

NUCLEOTIDE SEQUENCE [GENOMIC DNA] . 

TISSUE=Placenta 

5 (residues 1 to 258) 

Kalnine,N., Chen,X., Rolfs, A., Halleck,A., Hines,L., Eisenstein, S . , 
Koundinya,M. , Raphael,J., Moreira,D., Kelley,T., LaBaer,J., Lin,Y., 
Phelan,M. and Farmer, A. 
Direct Submission 
Submitted ( ??-MAY-2003 ) 

NUCLEOTIDE SEQUENCE [LARGE SCALE MRNA] . 

6 (residues 1 to 258) 

Rieder, M.J. , Livingston, R. J. , Daniels, M.R. , Chung, M. -W. , 

Miyamoto, K.E. , Nguyen, CP., Nguyen, D. A., Poel,C.L., Robertson, P . D . , 

Schackwitz, W. S . , Sherwood, J. K. , Witrak,L.A. and Nickerson, D. A. 

Direct Submission 

Submitted ( ??-OCT-2 003 ) 

NUCLEOTIDE SEQUENCE [GENOMIC DNA] . 

7 (residues 1 to 258) 

Gerhard, D.S. , Wagner, L., Feingold, E . A. , Shenmen, C .M. , Grouse, L.H., 
Schuler,G., Klein, S.L., Old, S., Rasooly,R., Good, P., Guyer,M., 
Peck, A.M., Derge,J.G., Lipman,D., Collins, F. S . , Jang,W., Sherry,S., 
Feolo,M., Misquitta, L. , Lee,E., Rotmistrovsky, K . , Greenhut, S . F. , 
Schaefer, C. F. , Buetow,K., Bonner, T. I., Haussler,D., Kent, J., 
Kiekhaus,M., Furey,T., Brent, M., Prange,C, Schreiber , K . , 
Shapiro, N., Bhat,N.K., Hopkins, R . F . , Hsie,F., Driscoll,T., 
Soares,M.B. , Casavant , T . L. , Scheetz,T.E. , Brown-stein, M. J. , 
Usdin,T.B., Toshiyuki, S . , Carninci,P., Piao,Y., Dudekula , D . B . , 
Ko,M.S., Kawakami,K., Suzuki, Y., Sugano,S., Gruber,C.E., 
Smith, M.R., Simmons, B., Moore, T., Waterman, R . ', Johnson, S . L . , 
Ruan,Y., Wei,C.L., Mathavan,S., Gunaratne, P . H . , Wu,J., Garcia, A.M., 
Hulyk, S .W. , Fuh, E. , Yuan, Y. , Sneed, A. , Kowis, C. , Hodgson, A. , 
Muzny, D.M. , McPherson, J. , Gibbs, R.A. , ' Fahey, J. , Helton, E. , 
Ketteman,M., Madan,A., Rodrigues, S . , Sanchez, A., Whiting, M. , 
Madari,A., Young, A. C, Wetherby, K . D . , Granite, S . J . , Kwong,P.N., 
Brinkley, C. P. , Pearson, R.L. , Bouf f ard, G. G. , Blakesly, R . W . , 
Green, E.D., Dickson, M. C . , Rodriguez , A. C . , Grimwood,J., Schmutz,J., 
Myers, R.M. , Butter f ield, Y . S . , Grif fith,M. , Grif f ith, O . L . , 
Krzywinski , M . I . , Liao^N., Morin,R., Palmquist , D . , Petrescu, A. S . , 
Skalska,U., Smailus , D . E . , Stott,J.M., Schnerch,A., Schein,J.E., 
Jones, S. J., Holt, R.A. , Baross,A., Marra,M.A., Clifton, S., 
Makowski, K. A. , Bosak,S. and Malek,J. 
MGC Project Team 

The status, quality, and expansion of the NIH full-length cDNA 
project: the Mammalian Gene Collection (MGC) 
Genome Res. 14 (10B), 2121-2127 (2004) 
15489334 
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REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
PUBMED 
REMARK 

COMMENT 



FEATURES 

source 



gene 



sapiens 1 

:9606" 



IBP4" 



Protein 



Region 



Region 



Region 



Region 



Region 



NUCLEOTIDE SEQUENCE [LARGE SCALE MRNA] . 
TISSUE=Colon 

Erratum: [Genome Res. 2006 Jun; 16 ( 6) : 804 . Morrin, Ryan [corrected to 

Morin, Ryan] ] 

8 (residues 1 to 258) 

Culouscou, J.M. and Shoyab,M. 

Purification of a colon cancer cell growth inhibitor and its 
identification as an insulin-like growth factor binding protein 
Cancer Res. 51 (11), 2813-2819 (1991) 
1709585 

PROTEIN SEQUENCE OF 22-53. 
TISSUE=Colon 

On Mar 15, 2005 this sequence version replaced gi : 106754 . 
[FUNCTION] IGF-binding proteins prolong the half-life of the IGFs 
and have been shown to either inhibit or stimulate the growth 
promoting effects of the IGFs on cell culture. They alter the 
interaction of IGFs with their cell surface receptors. 
[SUBUNIT] Binds IGF2 more than IGF1. 
[ SUBCELLULAR LOCATION] Secreted. 
[SIMILARITY] Contains 1 IGFBP domain. 
[SIMILARITY] Contains 1 thyroglobulin type-1 domain. 

Location/Qualifiers 

1. .258 

/organism="Homo 
/db_xref = " taxon : 
1. .258 

/gene="IGFBP4" 
/note=" synonym: 
1..258 

/gene="IGFBP4" 

/product="Insulin-like growth factor-binding protein 4 
precursor" 
1..21 

/gene="IGFBP4" 
/region_name="Signal" 

/experiment="experimental evidence, no additional details 
recorded" 
22. .258 

/gene="IGFBP4" 
/region_name="Mature chain" 

/experiment="experimental evidence, no additional details 
recorded" 

/note="Insulin-like growth factor-binding protein 4. 
/FTId=PRO_0000014382 . " 
25. .101 

/gene="IGFBP4" 
/region_name="IB" 

/note="Insulin growth factor-binding protein homologues; 
High affinity binding partners of insulin-like growth 
factors; smart00i21" 
/db xref="CDD: 47463 " 
27. .85 ~ * • 

/gene="IGFBP4" 
/ regi on_name= " Domain " 

/experiment="experimental evidence, no additional details 
recorded" 
/note="IGFBP. " 
32 . . 36 

/gene="IGFBP4" 

/region_name="Helical region" 
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Site 



Bond 



Region 



Region 



Bond 



Region 



Region 



Region 



Region 



Bond 



/region_name=" Beta-strand region 1 ' 

/experiment="experimental evidence, no additional details 

recorded" 

125 

/gene="IGFBP4" 
/site_type="glycosylation" 

/inf erence="non-experimental evidence, no additional 
details recorded" 

/note="N-linked (GlcNAc. . . ) (Potential) . " 
bond (131, 138) 
/gene="IGFBP4" 
/bond_type="di sulfide" 

/inf erence="non-experimental evidence, no additional 

details recorded" 

/note="By similarity." 

171. .249 

/gene="IGFBP4" 

/region_name="Domain" 

/experiment="experimental evidence, no additional details 
recorded" 

/note="Thyroglobulin type-1." 
173. .249 
/gene="IGFBP4" 
/region_name="TY" 

/note="Thyroglobulin type I repeats; cd00191" 
/ db_x r e f = " CDD : 29153 " 
173. . 186 """" 
/gene="IGFBP4" 

/region_name= "Helical region" 

/experiment="experimental evidence, no additional details 

recorded" 

bond(174, 204) 

/gene="IGFBP4" 

/bond_type= "disulfide" 

/inf erence="non-experimental evidence, no additional 

details recorded" 

/note="By similarity." 

195. .198 

/gene="IGFBP4" 

/region_name= "Helical region" 

/experiment="experimental evidence, no additional details 

recorded" 

198 

/gene="IGFBP4" 
/region_name=" Conflict" 

/experiment="experimental evidence, no additional details 
recorded" 

/note="I -> F (in Ref. 1 and 4)." 

208. .210 

/gene="IGFBP4" 

/region_name="Beta-strand region" 

/experiment="experimental evidence, no additional details 

recorded" 

212. .215 

/gene="IGFBP4" 

/region_name=" Bet a- strand region" 

/experiment="experimental evidence, no additional details 

recorded" 

bond(215,226) 

/gene="IGFBP4" 
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Bond 



Region 



Bond 



Region 



Region 



Bond 



Bond 



Region 



Region 



Region 



/experiment= M experimental evidence, no additional details 

recorded" 

bond(38, 59) 

/gene="IGFBP4 n 

/bond_type= "disulfide" 

/inf erence="non-experimental evidence, no additional 
details recorded" 
/note="By similarity." 
42 

/gene="IGFBP4" 
/region_name= "Variant" 

/experiment="experimental evidence, no additional details 
recorded" 

/note="V -> G (in dbSNP : rs599199) . /FTId=VAR_011906 . " 
bond (44, 56) 
/gene="IGFBP4" 
/bond_t ype="di sul fide " 

/inf erence="non-experimental evidence, no additional 
details recorded" 
/note="By similarity." 
45. .49 

/gene="IGFBP4" 

/region_name= "Beta-strand region" 

/experiment="experimental evidence, no additional details 

recorded" 

51 

/gene="IGFBP4" 
/region_name= "Conflict" 

/experiment="experimental evidence, no additional details 
recorded" 

/note="P -> A (in Ref. 1, 4 and 8)." 
56.. 59 

/gene="IGFBP4" 

/region_name= "Bet a- strand region" 

/experiment="experimental evidence, no additional details 

recorded" 

bond(67,80) 

/gene="IGFBP4" 

/bond_type= "disulfide" 

/inf erence="non-experimental evidence, no additional 

details recorded" 

/note="By similarity." 

bond(74, 100) 

/gene="IGFBP4" 

/bond_type= "disulfide" 

/inf erence="non-experimental evidence, no additional 
details recorded" 
/note="By similarity." 
78. .81 

/gene="IGFBP4" 

/region_name= "Beta-strand region" 

/experiment="experimental evidence, no additional details 

recorded" 

89. .94 

/gene="IGFBP4" 

/region_name="Helical region" 

/experiment="experimental evidence, no additional details 

recorded" 

98. . 102 

/gene="IGFBP4" 
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/bond_type= "disulfide" 

/inf erence="non-experimental evidence, no additional 
details recorded" 
/note="By similarity." 
Region 226. .229 

/gene="IGFBP4" 

/region_name= "Beta-strand region" 

/experiment="experimental evidence, no additional details 
recorded" 
Bond bond(228,249) 
/gene="IGFBP4" 
/bond_type="di sulfide" 

/inf erence="non-experimental evidence, no additional 
details recorded" 
/note="By similarity." 
Region 231. .233 

/gene="IGFBP4" 

/region_name="Hydrogen bonded turn" 

/experiment="experimental evidence, no additional details 
recorded" 
Region 2 44 .. 24 6 

/gene="IGFBP4" 

/region_name="Helical region" 

/experiment="experimental evidence, no additional details 
recorded" 
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